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Three neuronal transcription factors—Ascl1, Brn2, and Myt1l—are sufficient to convert
fibroblasts into induced neuronal (iN) cells. Wapinski et al. show that the three factors
work in a hierarchical manner, with Ascl1 acting as the pioneer that first binds chromatin
and then recruits the others. Furthermore, a trivalent chromatin state at Ascl1 target genes
predicts Ascl1 binding and whether a particular cell type will be responsive to reprogram-
ming by the three factors.
Mosaic Vaccine Impairs Monkey Infection by SHIV
PAGE 531
The global diversity of HIV-1 hinders effective vaccine development. Barouch et al. show
that vaccine vectors bearing ‘‘mosaic’’ antigens that incorporate Gag, Pol, and Env elements optimizing coverage of viral
diversity delayed infection of rhesus monkeys through a series of virulent SHIV challenges. Protection was correlated with
a diverse antibody response, and the data suggest a potential strategy for HIV-1 vaccine development.
HIV Reservoirs Reveal Their True Extent
PAGE 540
Antiretroviral drugs cannot cure HIV infection because the virus persists in a latent form in resting CD4+ T cells. The size of this
latent reservoir has been unclear because of the discrepancy between measuring techniques. Ho et al. now show that the
number of proviruses that are intact and are capable of replication if induced in vivo is substantially greater than previously
estimated by as much as 60-fold. These revised estimates will impact calculations for new therapies aimed at eradicating
HIV and AIDS.
Signatures for Selective Destruction in NSCLC
PAGE 552
Non-small cell lung cancer differs molecularly from patient to patient, and therefore identifying a particular Achilles’ heels for
given subsets of the cancer would be valuable. Kim et al. applied parallel screening of chemical and RNAi libraries to identify
proteins that are likely to be effective as targets for intervention in the context of a specific molecular signature of tumor cells.
For example, co-occurring KRAS and LKB1 mutations indicate COPI addiction, and a seven-gene expression signature
indicates selective sensitivity to a synthetic chemical.
Silent X Takes a Hit in Tumors
PAGE 567
Ja¨ger et al. compare 402 cancer genomes comprised of a diverse set of solid and hematopoietic malignancies. Surprisingly,
the silenced X chromosome of many cancer genomes of female patients accumulates on average twice and up to four times
as many somatic mutations per megabase, compared to the individual autosomes, including their heterochromatic regions.
Cells from healthy individuals revealed no hypermutation, suggesting that X chromosome hypermutation is a unique feature of
tumorigenesis.
Gle1 Clubs Together for mRNA Export
PAGE 582
Folkmann et al. identify oligomerization of the essential mRNA export factor Gle1 as an unexpected regulatory step at nuclear
pore complexes. Structural work demonstrates that Gle1 self-assembles to form large disk-like structures that are altered
when the protein bears the mutation that causes human lethal congenital contracture
syndrome-1. This reveals dysfunctional nuclear mRNA export as the molecular mechanism
underlying this disease pathology and may give insight into other RNA metabolism-linked
diseases.
Multiple Paths to Common Identity
PAGE 659
The glutamate receptor gene defines all glutamatergic neurons, but Serrano-Saiz et al.
show that its expression is controlled differently depending on the class of neuron in which
it is expressed. Different combinations of homeobox transcription factors drive receptor
expression depending on cell type, a combinatorial leveraging of factors that also coordi-
nately determines the unique features of each neuronal subtype.Cell 155, October 24, 2013 ª2013 Elsevier Inc. 483
ExSTINGuishing STING
PAGE 688
STING is a major inducer of interferon-responsive genes that inhibit pathogen growth, but
overactivation of this pathway can lead to inflammation and disease. Konno at al. demon-
strate that cyclic dinucleotides not only activate STING, but also extinguish its activity.
c-di-GMP activates the kinase ULK1 by dissociating it from its repressor AMPK, dampening
STING response. Thus, the same type of stimulus that activates STING acts to prevent
pathogenic interferon responses.
‘‘A’’ Distinguishing Feature of HIV
PAGE 594
For HIV-1 to replicate, its unspliced RNA must be exported from the nucleus to the cyto-
plasm, but how the viral RNA is recognized among more abundant host RNAs has been a longstanding mystery. Fang
et al. now report that a unique ‘‘A’’-shaped topological structure in viral RNAs explains how they are selectively chosen for
nuclear export by the viral protein Rev.
Genes of Unequal Influence
PAGE 606
Transcription of coregulated genes occurs in the context of long-range chromosomal contacts that form multigene com-
plexes. Through disruption of the contacts, Fanucchi et al. show that these contacts are necessary for transcription and
that not all genes have equal impact on the transcription of the others but, rather, exhibit a hierarchy of influence.
Adjustable Wrench for Protein Unfolding
PAGE 636
ClpXP is a homohexameric assembly that transforms the energy of ATP hydrolysis into mechanical force to unfold and
degrade proteins. Sen et al. use optical tweezers to study the mechanism of coupling between the ATP hydrolysis and me-
chanical cycles in ClpXP, finding that themotor mechanism involves coordinated power strokes of between two, three, or four
subunits. The power strokes occur upon phosphate release and are critical for ClpXP to denature hard-to-unfold substrates.
Open Sesame
PAGE 647
The final steps of spore formation in B. subtilis require proteolysis of a membrane-embedded protein by the PDZ protease
CtpB, which ultimately enables activation of a spore-specific transcription factor. Structural studies by Mastny et al. now
show how CtpB activity is regulated. CtpB is assembled and sequesters its active site at the end of a narrow tunnel gated
by the PDZ domain. Substrate binding opens the gate and activates the enzyme, guarding against spurious proteolysis.
Self-Starter for a Slippery Slope
PAGE 674
Cell migration in zebrafish along the posterior lateral line primordium is a key aspect of development. Venkiteswaran et al. find
that the attractant chemokine Sdf1 induces a linear Sdf1-signaling gradient across the primordium that is self-generated. The
self-generation mechanism is via continuous sequestration of Sdf1 protein by the alternate Sdf1 receptor Cxcr7. Computa-
tional modeling shows that this scenario is akin to the classic source-sink model proposed by Francis Crick in 1970.
A FourSquare for Transcription Factors
PAGE 713
Through an integrative analysis of a large high-throughput data set from five human cell lines, Xie et al. reveal the properties
and dynamics of complex transcription factor colocalization-binding patterns. They find that a significant portion of these
binding regions are outside of DNaseI-hypersensitive sites and that a subset of transcription
factor binding without motif can be explained by protein-protein interactions.
What Doesn’t Kill You Prolongs Your Life
PAGE 699
The link between mitochondrial dysfunction and aging is not entirely clear. Owusu-Ansah
et al. find that mild perturbation of muscle mitochondrial function in Drosophila results in
the activation of the mitochondrial unfolded protein response via a redox-mediated
signaling network. They further find that mild mitochondrial stress in fact impedes age-
associated decline in muscle function and leads to induction of insulin-like growth factor
binding protein 7, which systemically antagonizes insulin signaling to prolong organismal
lifespan.Cell 155, October 24, 2013 ª2013 Elsevier Inc. 485
